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In the past decade, maternal near-miss audits have been introduced 
as an additional method for monitoring maternal health outcomes. A 
maternal near-miss describes a life-threatening event or complication 
occurring during pregnancy or within 42 days after the end of the 
pregnancy that may lead to acute severe morbidity, but not to death. 
The near-miss ratio (NMR) is measured per 1 000 live births.[1]
Life-threatening conditions (LTCs) are defined as severe 
pregnancy-related complications that cause organ dysfunction and/
or require major interventions and may result in maternal death. 
LTCs lead to severe maternal outcomes that include both near-misses 
and deaths.
Globally, much attention has been directed towards reducing 
maternal mortality, with the Millennium Development Goals and 
now the Sustainable Development Goals. The latter has the target 
of ending preventable maternal mortality by reducing the maternal 
mortality ratio (MMR) by two-thirds by 2030.[2,3]
The Confidential Enquiry into Maternal Deaths in South Africa 
(SA) was introduced in 1998, and triennial reports show the MMR 
to be much higher than in developed countries, but slightly lower 
than the average for sub-Saharan Africa.[4,5] The most recent triennial 
report shows that the institutional MMR, after an initial steep rise 
from 150 per 100 000 in 1998, decreased from 176.2 per 100 000 
in 2008 - 2010 to 154.1 in 2011 - 2013.[6] The five main causes of 
maternal mortality in SA for 2011 - 2013 were non-pregnancy-related 
infections, including HIV-related infections such as tuberculosis and 
pneumonia (34.7%), obstetric haemorrhage (15.8%), hypertension 
(14.8%), medical and surgical disorders (11.4%) and pregnancy-
related sepsis (5.2%).
Near-miss audits have become part of ongoing monitoring 
systems in many well-resourced countries, and are now being 
introduced in several poorly resourced settings. In the UK, where 
the MMR is <10 per 100 000 live births, there is an ongoing national 
surveillance system (the United Kingdom Obstetric Surveillance 
System) that measures and monitors all cases with severe acute 
maternal morbidity (near-misses). This includes obstetric conditions 
such as eclampsia, obstetric haemorrhage, pulmonary embolism and 
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Background. A maternal near-miss is defined as a life-threatening pregnancy-related complication where the woman survives. The World 
Health Organization (WHO) has produced a tool for identifying near-misses according to criteria that include the occurrence of a severe 
maternal complication together with organ dysfunction and/or specified critical interventions. Maternal deaths have been audited in the 
public sector Metro West maternity service in Cape Town, South Africa, for many years, but there has been no monitoring of near-misses.
Objectives. To measure the near-miss ratio (NMR), maternal mortality ratio (MMR) and mortality index (MI), and to investigate the near-
miss cases.
Methods. A retrospective observational study conducted during 6 months in 2014 identified and analysed all near-miss cases and maternal 
deaths in Metro West, using the WHO criteria.
Results. From a total of 19 222 live births, 112 near-misses and 13 maternal deaths were identified. The MMR was 67.6 per 100 000 live 
births and the NMR 5.83 per 1 000 live births. The maternal near-miss/maternal death ratio was 8.6:1 and the MI 10.4%. The major causes 
of near-miss were hypertension (n=50, 44.6%), haemorrhage (n=38, 33.9%) and puerperal sepsis (n=13, 11.6%). The first two conditions 
both had very low MIs (1.9% and 0%, respectively), whereas the figure for puerperal sepsis was 18.9%. Less common near-miss causes 
were medical/surgical conditions (n=7, 6.3%), non-pregnancy-related infections (n=2, 1.8%) and acute collapse (n=2, 1.8%), with higher 
MIs (33.3%, 66.7% and 33.3%, respectively). Critical interventions included massive blood transfusion (34.8%), ventilation (40.2%) and 
hysterectomy (30.4%). Considering health system factors, 63 near-misses (56.3%) initially occurred at a primary care facility, and the 
patients were all referred to the tertiary hospital; 38 (33.9%) occurred at a secondary hospital, and 11 (9.8%) at the tertiary hospital. Analysis 
of avoidable factors identified lack of antenatal clinic attendance (11.6%), inter-facility transport problems (6.3%) and health provider-
related factors (25.9% at the primary level of care, 38.2% at secondary level and 7.1% at tertiary level).
Conclusions. The NMR and MMR for Metro West were lower than in other developing countries, but higher than in high-income 
countries. The MI was low for direct obstetric conditions (hypertension, haemorrhage and puerperal sepsis), reflecting good quality of care 
and referral mechanisms for these conditions. The MIs for non-pregnancy-related infections, medical/surgical conditions and acute collapse 
were higher, suggesting that medical problems need more focused attention.
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peripartum cardiomyopathy.[7] One of the first near-miss audits to be 
performed in a lower-resourced setting was conducted by Mantel et 
al.[8] in Pretoria in 1998.
There have been several near-miss audits in different settings, 
which have used various definitions of near-miss based on clinical 
criteria and/or organ dysfunction-based criteria and/or intervention-
based criteria.[9-12] In order to standardise definitions of near-misses 
as well as audit them, the World Health Organization (WHO) 
developed a very useful tool to assist countries and facilities to set up 
their own near-miss audits.[13] It includes clear definitions, as well as 
near-miss data collection forms that can be adapted to local settings.
Audits of maternal near-misses give the healthcare system the 
opportunity to improve insight into issues surrounding quality 
of care, because near-misses are more frequent than maternal 
deaths. [14] An indicator called the mortality index (MI) (maternal 
deaths expressed as a percentage of total numbers of LTCs) is a 
useful indicator of quality of care.[13,14] When a woman experiences 
an LTC and survives, practitioners are able not only to identify the 
positive or negative components of her care, but also to elucidate any 
difficulties she experienced in seeking care or lack of understanding 
she had of her health problems.[15]
In the Metro West maternity service of Cape Town, SA (formerly 
the Peninsula Maternal and Neonatal Service), maternal mortality 
has been systematically monitored since 1953, but there has been no 
system of measuring and monitoring near-misses.[16]
Objectives
To identify all women with life-threatening obstetric conditions and 
estimate the NMR, MMR and MI, to identify the severe maternal 
complications causing the near-misses and maternal deaths, and 
to perform an in-depth investigation of the near-miss cases for 
demographic characteristics, clinical factors and avoidable factors 
occurring in the health system. It was anticipated that the process of 
conducting this study could provide input to the future development 
of an ongoing system for monitoring near-misses in Metro West.
Methods
A retrospective observational study was conducted over 6 months 
between mid-March 2014 and mid-September 2014 in the Metro West 
maternity service. This service includes nine primary care maternity 
facilities (midwife obstetric units), which refer all complicated 
maternal cases to two secondary hospitals, New Somerset Hospital 
and Mowbray Maternity Hospital, or to the maternity centre at the 
tertiary hospital, Groote Schuur Hospital (GSH).
The sample size was calculated from a practical estimate of 38 000 
deliveries per year in Metro West, with an average of 20 - 30 maternal 
deaths per annum. We used a presumed MI of 10%, which would give 
a figure of at least 100 women with LTCs during a 6-month period.
All near-miss cases managed at the three hospitals were identified 
weekly by the author, with the assistance of on-site healthcare 
providers. These cases included near-misses that occurred at primary 
care facilities and were referred to one or more of the three 
hospitals. Strict criteria were used to ascertain a case as a near-miss 
according to the following WHO criteria:[13] (i) the woman sustained 
a near-miss-defining severe maternal complication such as eclampsia 
or a ruptured uterus; or (ii) the woman had a severe maternal 
complication that was insufficient to classify it as a near-miss on its 
own, but had in addition one or more specified organ dysfunctions, 
and/or one or more defined critical interventions.
The folders of all the near-misses were reviewed and relevant data 
were entered into a data collection form adapted from the WHO 
near-miss form. In addition, the folders were reviewed by two senior 
obstetric specialists to confirm adherence to the WHO inclusion 
criteria for near-miss classification, and also to determine avoidable 
factors in the management of the near-miss cases. The classification 
of avoidability was done using the criteria used for assessing 
maternal deaths by the National Committee for Confidential Enquiry 
into Maternal Deaths, which grouped them into patient-related, 
administrative and health provider-related factors.[4,5]
Maternal deaths occurring during the time period of the near-
miss audit were identified from monthly mortality meetings and 
the ongoing maternal mortality audit system in Metro West. Live 
births occurring during the study period in all the 12 facilities of 
Metro West were obtained from the hospital information system 
CLINICOM and routinely measured perinatal statistics, for the 
denominator in measuring ratios.
Results
A total of 112 maternal near-miss cases and 13 maternal deaths in the 
Metro West maternity service were identified between 15 March 2014 
and 15 September 2014. There was therefore a total of 125 women with 
severe maternal outcomes. There were 19 524 deliveries and 19 222 live 
births in Metro West maternity facilities during the same time period. 
Table 1 shows the maternal near-miss indicators.
The NMR was 5.83 near-miss cases per 1 000 live births, and the 
MMR was 67.6 maternal deaths per 100 000 live births. The maternal 
near-miss/maternal death ratio was 8.6:1 and the MI was 10.4%. Note 
that these indicators refer to mortality and morbidity in the facilities of 
Metro West and are institutional ratios. Table 2 shows sociodemographic 
characteristics of the women with near-misses. Most of the women lived 
in low-income and high-density areas of Cape Town, with the largest 
proportions from Gugulethu (38.4%) and Mitchell’s Plain (24.1%). The 
majority of the women (88.4%) had booked for antenatal care. Twenty-
five (22.3%) of the women were HIV-positive.
Table 3 presents the clinical complications causing the near-
misses and maternal deaths, and the MI for each complication. 
Hypertension, obstetric haemorrhage and pregnancy-related sepsis 
were the most frequent clinical complications causing the near-
misses, accounting for 50 (44.6%), 38 (33.9%), and 13 (11.6%), 
respectively. Hypertension and haemorrhage had very low Mis of 
1.9%, and 0%, respectively, while for pregnancy-related sepsis the 
figure was higher at 18.9%.
Less common conditions causing near-misses were medical/surgi-
cal conditions, non-pregnancy-related infections and acute collapse, 
accounting for 7 (6.3%), 2 (1.8%), and 2 (1.8%) near-misses, respec-
Table 1. Near-miss and maternal death rates and ratios
Near-miss indicator 
NM cases, n 112
MDs, n 13
Total deliveries, N 19 524
Live births, n 19 222
NMR* 5.83
MMR† 67.6
SMOR‡ 6.5
NM/MD ratio 8.6:1
MI§ 10.4%
NM = near-miss; MD = maternal death; NMR = near-miss ratio; MMR = maternal 
mortality ratio; SMOR = severe maternal outcome ratio; MI = mortality index.
*NMR = NMs/live births × 1 000.
†MMR = MDs/live births × 100 000 live births.
‡SMOR = MDs + MNMs/live births × 1 000.
§MI = MDs/MNMs + MDs × 100%.
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tively. Although the numbers were small, these three conditions 
accounted for proportionately more maternal deaths, with MIs of 
66.7%, 33.3% and 33.3% for non-pregnancy-related sepsis, medical/
surgical conditions and acute collapse, respectively.
Organ dysfunction occurred in 52 (46.4%) of the 112 near-
misses; 30 women had dysfunction of one organ and 22 dysfunction 
of two or more. The most common organ dysfunctions were 
circulatory and respiratory, occurring in 36.6% and 22.3% of near-
misses, respectively. Other organ dysfunctions were renal (13.4%), 
coagulation (9.8%) and neurological (3.6%).
Table 4 shows that the 112 women with near-misses underwent 
141 critical interventions (some women had more than one). These 
included 39 women (34.8%) who had massive blood transfusion 
(>5 units of red cells), 34 (30.4%) who had a hysterectomy, 45 (40.2%) 
who required intubation and ventilation, and 23 (20.5%) who were 
admitted to the tertiary hospital main intensive care unit. Of note, 
19 (50.0%) of women with near-misses from haemorrhage and all 13 
with near-misses from pregnancy-related sepsis had a hysterectomy.
In terms of health system factors, 63 (56.3%) of the near-misses 
initially occurred at a primary care facility, and were all referred 
to the tertiary hospital (GSH); 38 (33.9%) of near-misses initially 
occurred at the secondary hospitals and 11 (9.8%) at the tertiary 
hospital (GSH). Table 5 shows the referral patterns: all near-misses 
occurring at primary care were referred to the tertiary hospital, and 
26 of the 38 occurring at the secondary hospitals were referred to the 
tertiary hospital.
Avoidable factors were classified into patient-related, administra tive 
and healthcare provider-related factors according to the system used 
in the SA Saving Mothers reports.[4,5] These were identified by the two 
specialist obstetricians who reviewed the near-miss folders.
Table 6 shows that there was a high proportion of cases in which 
no patient-related or administrative avoidable factors were identified: 
78.6% and 81.3%, respectively. Avoidable factors that occurred 
frequently in these two categories were lack of antenatal clinic 
attendance and inter-facility transport problems (particularly from 
primary level to tertiary hospital).
Table 7 shows the problems in clinical management by healthcare 
providers at different levels of care. Most avoidable factors were 
identified at secondary hospitals (n=25, 65.8%), followed by primary 
(n=21, 33.3%) and tertiary level (n=10, 90.1%). Sub-standard care was 
the most common healthcare provider-related factor at secondary 
Table 2. Sociodemographic characteristics of the patients 
with near-misses (N=112)
Parameter n (%)
Age (years)
<18 4 (3.6)
18 - 34 95 (84.8)
≥35 13 (11.6)
Parity
0 46 (41.1)
1 - 4 65 (58.0)
5 1 (0.9)
Booking status
Booked 99 (88.4)
Unbooked 13 (11.6)
HIV status
Positive 25 (22.3)
Negative 85 (75.9)
Unknown 2 (1.8)
Table 3. Clinical complications causing near-misses and 
maternal deaths
Causes 
Near-misses, 
n (%) 
Maternal 
deaths, n
Mortality 
index (%)
Hypertension 50 (44.6)  1 1.9
Obstetric haemorrhage 38 (33.9)  0 0
Pregnancy-related sepsis 13 (11.6)  3 19
Medical/surgical 7 (6.3)  4 33.3
Non-pregnancy-related 
infection
2 (1.8)  4 66.7
Acute collapse 2 (1.8)  1 33.3
Total 112  13 10.4
Table 4. Critical interventions in the patients with near-
misses (N=112)
Critical intervention n (%)
Blood transfusion 39 (34.8)
Hysterectomy 34 (30.4)
Ventilation 45 (40.2)
ICU admission 23 (20.5)
ICU = intensive care unit.
Table 5. Referral patterns of the patients with near-misses 
(N=112)
Route n (%)
Primary to tertiary 63 (56.3)
Secondary to tertiary 26 (23.2)
Occurred in tertiary 11 (9.8)
Primary = midwife obstetric unit; secondary = Mowbray Maternity Hospital or New 
Somerset Hospital; tertiary = Groote Schuur Hospital.
Table 6. Patient-related and administrative avoidable factors 
in near-miss cases (N=112)*
n (%)
Patient-related factors
Lack of information 2 (1.8)
No avoidable factor 88 (78.6)
No antenatal care 13 (11.6)
Infrequent antenatal care 7 (6.3)
Delay in accessing medical help 2 (1.8)
Community problem 1 (0.9)
Administrative factors
Lack of information 2 (1.8)
No avoidable factor 91 (81.3)
Transport problems (institution to institution) 7 (6.3)
 Delay in initiating care due to overburdened 
services (e.g. long queues, competing 
emergencies)
4 (3.6)
Lack of accessible healthcare facilities 1 (0.9)
 Lack of available healthcare provision (ICU, 
blood products)
3 (2.7)
Lack of appropriately trained staff 3 (2.7)
ICU = intensive care unit.
*More than one factor applied in some cases.
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hospitals. Examples were delayed intervention for prolonged labour, 
and inadequate monitoring resulting in the discovery that a patient 
was in shock a few hours after delivery. At primary care level, the 
most frequent avoidable factors were poor problem recognition and 
inadequate monitoring. At tertiary level, the main avoidable factor 
was delay in initiating appropriate treatment (e.g. delay in starting 
magnesium sulphate and planning delivery when eclampsia was 
imminent).
Discussion
The current study used the WHO near-miss audit tool for defining 
and investigating near-misses, as well as calculating rates and 
ratios.[13] However, we adapted the WHO list of severe maternal 
complications to include the additional categories of acute collapse/
thromboembolism, non-pregnancy-related infections and medical/
surgical disorders. The WHO criteria for organ dysfunction and 
critical interventions were strictly followed in order to identify cases 
as near-misses. We added a section to the audit tool that enabled 
a quality of care assessment by two independent specialists who 
evaluated cases for avoidable factors. These modifications of the 
WHO audit tool appeared to add value to the data and could be 
considered when the WHO near-miss audit tool is next updated.
In our setting we were able to apply the WHO criteria for 
ascertaining near-misses because of ready availability of laboratory 
services for evaluating organ failure and sufficient access to life-
saving interventions such as blood products and intensive care. In 
many poorly resourced settings these are not available, which would 
limit the identification of near-miss cases.[17]
A recent near-miss study in Tanzania modified the WHO criteria 
to be more reliant on clinical criteria and less on stringent laboratory 
criteria and intervention criteria (e.g. 2 units of blood rather than 
5 units).[18] This modification may be relevant for poorly resourced 
settings.
Our study identified 13 maternal deaths and 112 maternal near-
misses. The NMR was 5.83 per 1 000 live births, which is comparable 
to studies in Pakistan, India and Baghdad, with rates of 8.6, 4.4 
and 5.06, respectively.[19-21] Our NMR was higher than in several 
developed countries, such as Canada, the UK and Scotland, where 
the NMR was 0.7, 1.2 and 1.34 per 1 000, respectively.[20] Possible 
explanations for this finding are the higher proportion of women 
in our study population living in poverty, a higher prevalence of 
HIV, and a less well developed health system. A study in the USA 
had an MMR of 6.5 deaths per 100 000 live births, which is 10 times 
lower than the MMR in our study.[11] However, the NMR was 8.1 per 
1 000, which is higher than the NMR of 5.83 in our study. A possible 
explanation could be that lowering of MMRs may translate to a high 
NMR because women who survived but almost died will join the pool 
of women who end up as near-misses.
The severe maternal outcome ratio of 6.5 per 1 000 in our study is 
similar to the rate of 5 per 1 000 found in a recent population-based 
study in Pretoria, SA.[22]
Our study found an overall MI of 10.4%, which is slightly lower 
than those in the Pretoria study, which had an overall MI of 14%,[22] 
and the Pakistan and Baghdad studies, with MIs of 12 % and 11%, 
respectively.[19,21]
Our MI was very low for hypertensive disorders (1.9%) and 
haemorr hage (0%), and higher for pregnancy-related sepsis (18.9%).
The Pretoria study also had a low MI for haemorrhage of 2%,[22] 
whereas in Pakistan it was much higher at 17.2%.[19] An audit in 
Johannesburg on morbidity and mortality from obstetric haemor-
rhage in caesarean deliveries showed an MI of 7% (93 near-misses 
and 7 maternal deaths),[23] and although our study did not focus on 
morbidity/mortality from caesarean deliveries, we found a caesar-
ean section rate of 62.5% and 33.9% of near-misses due to obstetric 
haemorrhage, with an MI of 0%. The lower MI in SA studies could 
reflect better prevention and/or management of obstetric haemor-
rhage in SA. Similarly, the MI for hypertensive disorders in our study 
was found to be low, at 1.9%; this is lower than the Pretoria study’s 
MI of 13.6%.[22]
The relatively low MIs for direct obstetric conditions in the Metro 
West maternity service compared with other low-resource settings 
reflect reasonable quality of care and a functional health system. 
There are clear referral guidelines, and the levels of care in the 
maternity system are interconnected via clinical outreach and a well-
established system of clinical governance and emergency transport. 
There are also regular mortality meetings and in-service training at 
all levels of care. Clear protocols exist for prevention and management 
of obstetric emergencies. These are particularly effective for obstetric 
haemorrhage and eclampsia/severe pre-eclampsia, where clinical 
management tends to be aggressive. The tiered system of care allows 
the tertiary level to provide critical individualised care for very sick 
women. Of note, 56.3% of near-misses occurred at primary care 
facilities and were referred timeously to tertiary level. The Pretoria 
study had a corresponding figure of 39.3%.[21] However, in terms 
of avoidable factors, our study showed that 26.3% of the near-miss 
cases at secondary level had substandard care, while 36.4% of the 
near-miss cases at tertiary level had substandard care. These findings 
are consistent with the findings in another recent study in Pretoria[24] 
looking at the barriers to obstetric care in maternal near-miss cases, 
where 36% were found to have received substandard care.
Table 7. Healthcare provider-related factors for near-misses at different levels of care
Factors involved Level 1 Level 2 Level 3
Not managed at this level 11 (17.5) 12 (31.6) 0
Lack of information 4 (6.3) 1 (2.6) 2 (18.2)
No factor identified 31 (49.2) 1 (2.6) 1 (9.1)
Initial assessment 2 (3.2) 1 (2.6) 0
Problem recognition 5 (7.9) 3 (7.9) 0
Delay in referring 1 (1.6) 0 0
Managed at inappropriate level 0 0 1 (9.1)
Wrong diagnosis 2 (3.2) 3 (7.9) 0
Substandard care (delay in initiating appropriate treatment) 2 (3.2) 10 (26.3) 4 (36.4)
Monitoring problems 5 (7.9) 7 (18.4) 3 (27.3)
Total 63 38 11
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The high MIs associated with medical disorders and acute collapse 
(33.3% and 33.3%, respectively) in our study are consistent with 
other studies,[19,21,22] but our MI for non-pregnancy-related infections 
was very high at 66.7%, reflecting the disease burden of the HIV 
epidemic in SA. These high MIs suggest that these conditions need 
more focused attention, although their numbers as causes of deaths 
and near-misses were probably too small to draw conclusions.
Notably, with regard to AIDS-related infection, recent policies and 
clinical management protocols show extended scope and coverage. A 
significant reduction in HIV-related maternal mortality is the major 
reason for SA’s recent fall in MMR.[6]
Despite the results showing comparatively low MIs in Metro West 
there is still considerable room for improvement, as evidenced by the 
description of healthcare provider avoidable factors for near-misses.
Study limitations
The study was only done over a 6-month period, so the numbers 
were not sufficient to compare maternal deaths with near-misses or 
to draw conclusions about the less common causes of near-misses. In 
addition, risk factors for near-misses could not be identified because 
background demographic and clinical data were not available for 
the whole obstetric population during the study period. The lack of 
population data also meant that comparisons of near-miss rates in 
different areas of Cape Town could not be calculated
The study design did not enable in-depth interviews of the women 
with near-misses about factors related to social determinants and 
their experiences of accessing and receiving care, as has been done 
in some settings.[15] We also did not do any medium- or long-term 
follow-up of the women with near-misses to assess the impact of 
the severe morbidity on their subsequent physical and emotional 
wellbeing, which could have been considerable.
Conclusions
The NMR and MMR in Metro West were lower than in some other 
developing countries, but higher than rates in high-income countries. 
The most common conditions resulting in near-misses were obstetric 
haemorrhage, hypertensive disorders and pregnancy-related sepsis, 
but the MIs for these conditions were low, reflecting good quality 
of care and referral mechanisms for these conditions. The MIs for 
non-pregnancy-related infections, medical/surgical conditions and 
acute collapse were much higher, suggesting that medical problems 
may need more focused attention. The barriers to obstetric care are 
the avoidable factors at all three levels and substandard care, which 
seem to be common problems. The study showed that the WHO 
near-miss audit tool was effective for measuring severe maternal 
morbidity and quality of care in the Metro West maternity facilities. 
Near-miss auditing was found to be feasible, and ongoing routine 
audits would be valuable for the Metro West maternity service. This 
would require institutionalisation of the near-miss identification and 
monitoring systems.
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